Organization of somatosensory cortex in three species of marsupials, Dasyurus hallucatus, Dactylopsila trivirgata, and Monodelphis domestica: neural correlates of morphological specializations.
The organization of somatosensory neocortex was investigated in three species of marsupials, the northern quoll (Dasyurus hallucatus), the striped possum (Dactylopsila trivirgata), and the short-tailed opossum (Monodelphis domestica). In these species, multiunit microelectrode mapping techniques were used to determine the detailed organization of the primary somatosensory area (SI). In the striped possum and quoll, the topography of somatosensory regions rostral (R), and caudal (C) to SI were described as well. Lateral to SI, two fields were identified in the striped possum, the second somatosensory area (SII) and the parietal ventral area (PV); in the quoll, there appeared to be only one additional lateral field which we term SII/PV. Visual and auditory cortices adjacent to somatosensory cortex were also explored, but the details of organization of these regions were not ascertained. In these animals, electrophysiological recording results were related to cortical myeloarchitecture and/or cytochrome oxidase staining. In one additional species, the fat-tailed dunnart (Sminthopsis crassicaudata), an architectonic analysis alone was carried out, and compared with the cortical architecture and electrophysiological recording results in the other three species. We discuss our results on the internal organization of SI in relation to the morphological specializations that each animal possesses. In addition, we discuss the differences in the organization of SI, and how evolutionary processes and developmental and adult neocortical plasticity may contribute to the observed variations in SI.